In the present study, clinical effectiveness of ivermectin on bovine dermatophytosis was evaluated. The material of the study consisted of 30 cattle, 20 experimental (Group I) and 10 control (Group II) animals aged between 3-14 months, diagnosed as dermatophytosis following clinical examination and microbiology. Clinical status of cases were scored on localization, size and number of lesions and condition of the cases were as follows mild (+), moderate (++) and severe (+++). During the study period, farm management practices of the animals were not changed. A single long acting injection of ivermectin at a dose of 0.2 mg/kg was subcutaneously administered to the animals in Group I. Animals in Group II served as a control and received no treatment. Following medical treatment and 45 days of observation period, recovery was recorded 18 animals from Group I (90%). No recovery was observed in the Group II. This study indicated that, ivermectin which is widely used as antiparasiter medicine, activate the immune system. For this reason, in the present study, first time, ivermectin was used in the treatment of dermatophytosis in ruminants with a 90% of recovery rate. These findings show that ivermectin can be used succesfully in the treatment of dermatophytosis infection in cattle.
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Dermatophytosis, or ringworm, is a zoonotic infection of the superficial, keratinized structures of the skin and hair of animals and humans 1 . The disease is caused by a group of keratinophilic, filamentous fungi, called dermatophytes, belonging to the genera Trichophyton, Microsporum, and Epidermophyton 2,3 Trichophyton verrucosum, T. mentagrophytes and T. megninii have been regarded as the main fungi causing ringworm in cattle 4 . But, T. verrucosum is the most common agent causing mycosis in cattle [5] [6] [7] [8] .
The disease occurs throughout the year with a higher prevalence during winter housing period due to high humidity, which facilitate the growth of spores and increases the susceptibility of animals to infection 19 . It was also reported that the infiltrating macrophages contained increased amounts of the enzymes lysozyme, a-1-antichymotrypsin and a-1-antitrypsin 19 . Blakley and Rousseaux 20 disclosed that anti-body production and T lymphocytes and macrophages dependent response were enhanced after ivermectin treatment in mice. Therefore the immunomodulating effects of ivermectin may provide an alternative approach for treatment of conditions involving immunosuppression. It has also been reported that specific antibody activity is increased after ivermectin treatment 16, 17 . Besides, in the clinical studies of bovines and a study of a horse in the treatment of a viral disease called cutaneous papillomatosis, ivermectin was used for it's immunostimulant speciality and the successful results in the treatment had been acquired [21] [22] [23] . However, our literature search revealed that no study concerning the use of ivermectin for the treatment of bovine dermathophytosis was previously performed. Therefore, the aim of this study was to investigate of the efficacy of ivermectin for the treatment of dermatophytosis in cattle.
INTRODUCTION

MATERIAL and METHODS
Animals and Treatment
This study involved 30 (10 male, 20 female) young cattle aged between 3-14 months from different herds from Kars city and surrounding villages. Farm management practices were similar in all farms. All cases had clinical sings of ringworm. Animals were divided into two groups with regard to treatment regimen. A single long acting injection of ivermectin (Bovifort LA, Eczacibasi, Turkey), at a dose of 0.2 mg/kg was subcutaneously administered to the animals in Group I (n = 20). Animals were observed at 15-day intervals for 45 days. Animals in Group II (n = 10) served as a control and received no treatment.
Clinical Examination
A complete clinical examination including skin of all affected animals was performed. Clinical status of cases were scored on localization, size and number of lesions and condition of the cases and were as follows; mild (+), moderate (++) and severe (+++). According to this: animals with normal clinical condition and 2-4 lesions with sizes of 1-2 cm in diameter present in the head, neck and other parts of the body graded as mild (+); animals with mild weight loss and 4-8 lesions with sizes of 2-4 cm in diameter present in the head, neck and other parts of the body graded as moderate (++); animals with prominent weight loss and more than 8 lesions with sizes of 4-6 cm in diameter present in the head, neck and other parts of the body graded as severe (+++). During the study period, farm management practices of the animals were not changed. To attain uniformity between the group I and group II according to the clinical condition, the group I consisted of 20 cattles; 7 cattles in mild, 7 in moderate and 6 in severe group. Group II was composed of 10 cattle of which 4 cattle was in mild, 3 in moderate and 3 in severe group.
Sampling and Mycological Analysis
The surface of the affected area was first rubbed with a cotton swab impregnated with 70% ethyl alcohol to remove surface adhering organisms. Skin scales were collected by scraping of the margin of the lesion using a sterile scalpel blade into sterile petri dish. Hairs were collected by removing dull broken hairs from the margin of the lesion using sterile tweezers as described 24 . Each sample collected was divided into two portions. One portion was used for direct microscopic examination with 10% potassium hydroxide. The second portion was cultured on Sabouraud Dextrose Agar. The cultures were incubated at 37°C for 2-6 weeks and inspected for colony formation daily. The macroscopical examination including time of appearance of the growth, colony morphology, color, shape, size and colony reverse side morphology, and microscopical examinations were performed to identify the pathogenic fungi 6, 25, 26 .
RESULTS
Clinical Signs
The skin of affected calves showed circular, circumscribed, grayish-white, crusty raised lesions (Fig. 1A1) . Focal pityrasis and allopecia were observed. The lesions were most commonly found on the head, neck, dewlap, chest back and dorsal side. These lesions were observed only on the head of 15 animals (50%), head and neck of 9 (33.3%) and other areas of the body of 5 animals (16%).
Following medical treatment and 45 days of observation period, recovery was recorded 18 animals from Group I (90%) (Fig. 1A2) . No recovery was observed in the Group II throughout the study period.
Culture
Prior to treatment, all of the animals in both groups were positive for Trichophyton verrucosum ringworm infestation. T. verrucosum was isolated from all cases (100%) before the induction of treatment.
DISCUSSION
Ringworm is a common skin disease of calves. The disease affects calves throughout the year with a higher incidence KIRMIZIGÜL, GÖKÇE, ŞAHİN KIZILTEPE, BÜYÜK, ERKILIÇ during the winter season because of elevated humidity, which accelerates the growth of spores and makes calves more susceptible to infection 9 . Animal susceptibility is determined largely by immunological status so those young animals are most susceptible 27 . Furthermore, our clinical observations at the veterinary faculty revealed that ringworm is rather common infection in Kars region possibly due to the long winter period and inappropriate barn conditions including inadequate ventilation and humidity. However, the lack of literature and detailed study for the prevalance of dermatophytosis limits further postulations for the potential reasons of the high morbidity of this infection in the region.
Although, it is a superficial skin infection, ringworm in cattle may have a significant impact on management and economics in affected herds. Once the disease is introduced into a herd, it spreads easily from one animal to another. Spores may survive in the environment for 2 to 3 years, and calves or purchased animals introduced into the herd are likely to come into contact with infection. The inflammation of the skin is associated with unthriftiness and general discomfort in affected animals. In addition, secondary bacterial infections may occur 2 . The typical lesion is a heavy, gray-white crust raised perceptibly above the skin. The lesions are circular and about 3 cm in diameter. These circular lesions are most frequently on the head and neck, especially around the eyes and face, but may in severe cases be found over the entire body 6,7,10, 28, 29 . As similar lesions were observed in this study.
The observation of the clinical signs on animals younger than 14 months supports the suggestions that young animals are sensitive to the disease 10, 28 . In this study, the isolation of T. verrucosum from all infected animals also showed that the causative agent of ringworm is usually T. verrucosum as previously reported 1, 6, 7, 10, 28, 30 .
The cellular branch of the immune system is crucial for protective immunity against dermatophyte infections 31, 32 . The rise of protective immunity against this disease was found after natural or experimental infection 33 . It is obvious that the cell-mediated part of the immune response must be stimulated in order to acquire sufficient immunity against ringworm 2 . A study in calves indicated that a combination of cell-mediated and humoral responses is required for immunity and clearance of T. verrucosum infection 34 . Fungal elements in infected areas did not decrease until after both humoral and cellular responses had been established 2 . This may explain a proportionally comparable effect of ivermectin in this study, as ivermectin has already been reported to stimulate both cellular and humoral immunity.
In conclusion, this study indicated that ivermectin which is widely used as antiparasiter medicine, activate the immune system. For this reason, in the present study, for the first time, ivermectin was used in the treatment of dermatophytosis in ruminants with a 90% of recovery rate. These findings indicate that ivermectin can also be succesfully utilised in the treatment of dermatophytosis infections occurring in cattle. We believe that our findings will contribute significantly to future studies conducted in this area.
